Abstract Ile-Ife lies on the equatorial anomaly region where the ionospheric current is greatly influenced by the existence of the equatorial electrojet. The dual frequency SCINDA NovAtel GSV 4004B GPS receiver recently installed at Ile-Ife [on geographical latitude 7 • 33 N and longitude 4 • 33 E and geomagnetic dipole (coordinate) of latitude 9.84 • N and longitude 77.25 • E] is currently operational and recording data from the available global positioning system satellites. The receiver provides the data on total electron content (TEC) and the scintillation index (S 4 ). This paper presents the first sets of results from this station. Data records for the month of February 2010 were analyzed using the WinTec-P software program and these were interpreted to discuss the diurnal variation of the TEC and S 4 index during the period considered, as having low geomagnetic activity. The vertical TEC in this study showed that the values vary widely from as low as 0 TECu about sunrise to about 35 TECu during the day. Depletion in TEC was also noticed about sunset and marked by the occurrence of scintillations with a maximum index value of 0.3. Results of the IRI models and the observed TEC differ considerably; hence, there is the need to improve IRI models for its adaptability to the Africa ionospheric conditions.
Introduction
The electromagnetic waves undergo dispersion in the ionosphere. The ionospheric morphology is mainly due to the temporal and diurnal variability of the electron density which is dependent on the solar and geomagnetic activities. The determination of the total electron content (TEC) and the scintillation index (S 4 ) provides a basis for the description of the ionospheric condition. References [1] [2] [3] have actually established that the estimation of TEC using global positioning system (GPS) satellites and receivers is increasingly very useful and valuable for investigating global and local ionospheric structures because of the worldwide coverage provided by a constellation of about 30 satellites and ground receiver networks. Equatorial ionosphere exhibits large spatial gradients in electron density due to the well-known equatorial ionization anomaly (EIA) with the trough at the magnetic equator and its crest at ±17 north and south of the magnetic dip. However, previous study by Rastogi and Klobuchar [4] shows the variation in the position of the crest of the EIA and this was evidenced in the variability of TEC that was measured by the GPS receiver stations. The variation or the instabilities in the plasma density on the ionosphere are an impediment to radio communication, as they result in the scattering of the incident radio waves, practically at all frequencies of interest. This phenomenon is generally referred to as ionospheric scintillation. It can either be in form of fluctuations in the measured amplitude or the measured phase of the radio frequency (RF) signals as they pass through the ionospheric region.
The study of ionospheric condition using GPS measurements in the equatorial regions of the world, including South America and Asia has been reported widely by [5] [6] [7] [8] [9] among others. Not until recently, similar efforts over the African equatorial regions have been scanty or very few if it existed. However, relevant previous works known in the area were by [10, 11] . Both were able to utilize the ionosonde measurements to investigate the F-region vertical drift.
The highest TEC in the world is known to occur in the equatorial anomaly region. The ionospheric instabilities are generally due to scintillations and nighttime enhancements, and also have solar cycle dependence, as reported by several authors [12] [13] [14] . Frequent scintillations and high rates of change of TEC can cause loss of lock to single or dual frequency receiver which may result in the decrease of positioning accuracy at low latitudes [15] .
The recently established dual frequency GPS receiver station in Ile-Ife, Nigeria is located on geographical latitude 7 • 33 N and longitude 4 • 33 E and geomagnetic dipole (coordinate) latitude 9.84 • N and longitude 77.25 • E as shown in Fig. 1 and falls within the equatorial anomaly region. This work presents the first set of results from the station. The calibrated TEC and the computed scintillation index, S 4 , were used to discuss the prevailing local diurnal variation of the ionospheric condition over the study area.
Method
In April 2009, the Boston College, USA in conjunction with ICTP organized the first workshop on Satellite Navigation
